Introduction
The idea of canalization was initiated from Waddington, C. H. [2] . When comparing the class of canalyzing functions to other classes of functions with respect to their evolutionary plausibility as emergent control rules in genetic regulatory systems, it is informative to know the number of canalyzing functions with a given number of input variables [1] . However, the Boolean network modeling paradigm is rather restrictive, with its limit to two possible functional levels, ON and OFF, for genes, proteins, etc. Many discrete models of biological networks therefore allow variables to take on multiple states. Common used discrete multi-state model types are socalled logical models [3] , Petri nets [4] , and agent-based models [5] .
In this paper, we generalize the concept of Boolean canalyzing rules to the multi-state case. By generalizing the results in [1] , we provide formulas for the cardinalities of various subsets of canalyzing functions. We also obtain the asymptotes of these cardinalities as either or q . We obtain a combinatorial identity by equating our result to the formula in [1] .
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Preliminaries
In this section we introduce the definition of a canalyzing function.
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For any set , we use S S to stand for its cardinality. 
Similar to Lemma 3.3, we have
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By Lemma 3.11, we know
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In the following, we will reduce the formula : :    when 2 q  and compare it with the one in [1] . We have 
